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(54) METHOD FOR CONTINUOUSLY FORMING FILM BY RADICAL CVD UNDER HIGH 
PRESSURE AND DEVICE THEREFOR 

(57)Abstract: 

PURPOSE: To deposit the formed radical of a film 
forming element on a substrate and to obtain a thin film 
excellent in electrical and optical characteristics by 
forming a thin laminar flow of a reacting gas close to the 
substrate surface and joining a high-density neutral 
radical gas to the laminar flow to decompose the 
reacting gas. 

CONSTITUTION: A partition plate 4 is provided in the 
gas passage 1 of a continuous film forming device at a 
minute distance from the surface 2 of a substrate. A 
reacting gas passage 5 is formed by partition plate 2 and 
the substrate surface 2, and a radical gas passage 6 is 
formed by the partition plate 4 and the wall surface on 
the other side. A laminar flow of the reacting gas is 
formed along the substrate surface 2 and joined to a 
radical gas current contg. the high- density neutral 
plasma formed in the high-pressure plasma at a 
confluence 7. The reacting gas is decomposed by the 
neutral radical diffused into the reacting gas, and the 
generated film forming element is deposited on the substrate surface 2 to continuously form a 
thin film. Consequently, a thin film with the internal defect and surface ruggedness reduced and 
excellent in electrical and optical characteristics is obtained. 
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5 ] */X«88©4>fe < i tHUII^ifil 

at l riM«*Hr Ttttt**fia l , mmmm 
mtnm-r zxzimvmimmf&gb < ra-*t©tt 

«*&U S«M5c»oT^#x©Jl**jftST*£ 

Tt-07y»;l/CV DSKi^ili^IM. 40 
[ elm 6 ] iriBtt £ £ ft L tl 

(cSt LT JfffKM L T ft Sli^JS 5 EtNOWEEaTC 

t«*B7] MI3ttWS©-3B%»ffi^ffi(cMO-C^ 
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5 X« 6 X» 7 X« 8 Et6©*BE*T-C©5 y * *CV 
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[S*Jb©Wffl^»] «KiTr©7y*A 
ftp L/ < ttfirWStf-K «fc s ffigO^&tfSSOWt 

cts^Jt^ft^iifeic, ftwcxm+38E<ma 
ip'pu < saw • K¥t£M&(Dmti-k.mm*mf8.-f&tc 

[0002] 

[flaaoSfB] fie*. at«±caw«*f»j-4«*Btc 

tt. ^SlJb-rfiia^S (Physical vapor deposition 
: PVD) tit¥&}^& (Chemical vapor deposition 
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{xm&ibxib^^ xvcvDS«cag3nti> 

So 77X?CVDSfB. ©X^Xv^r-JStog-eab 
4*147 y * A-* A * > £f£5 fc&S«©fiS£ a SK 

X7xv©a*a jt^mit-c«. mm 
mn. bo/6 0HziSia^^6R. f. aw. v 

XvCVDtt, 1 TorrOTOffiBE^T'Ctf *>tlS©*»- 
«$Wr'$.4. #K. ^iS-CEi, ECR (electron cycro 
tron resonance) -7"vX-7^J«L./tWXS4i (l(T 3 ~ 
l(T ! Torr) WD^XvC V D^f*>tlTl=-4„ 
[0 00 3] 1<#>U C©J:^lffi77X7t)lt 
tt, #^«X7XviPf[fn4S-?-Sa©^^@«)TiS 

s^©i*^+"- i b»;<ftD, m#tcj:^r«oayftj: 
* $> o r Bg»«ic®^-r 4 c i a***. 6ti 

[0 00 4] $/c. g»077XvCVDttt, m« 
m&>>)?> (Si) *R*fl*r4fc»ic;-*«tc: 
iffflStlTl^^CVDiCfc^riSl 0 0 0-120 0 

ffS Lfcm. SS^ 6 0 0-700 °C5Ctt«S 
[ 0 0 0 5 ] C©£ -5 CC. ttf*«S«±CCfPS5LfcSJi 

©ea(KS*«i8rr-5fc»K:, &mjG o o x^ubtcas 

RtJUR-r o fc. -e©/cs5. K«£Lr<ga 
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ft©$lA>*>©i&9 < ^©*§m. »i«LfclWWMtSl 
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sit -s 4 1 > fc»we*^a«*8»ac!>fi«aB«o 
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1 0 0 1 2 ] C C"C. HBEttlJSWtWMEift b-c* 
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IWBftWftW^ v X 7^ffl©Sg^»t a S C £ , 

w»M*f»c*4. 
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[flUB] «±©*r*l'j8»>e.aS2MaH©KBE*-FC© 

9s?**c v DSic j; sat&sirdri^tf *©^«. 

ftfy-R-om § ©ail >SJE*X ©Jffi&£J&£ t fcttft 

Kjx^xv^r-i^ufcwss©*^ y *jv*str 

ISfSBSlB^^OJWilEOJJIKSJS^X 
©SMvfea 3 £ 1. > J: 5 EMBftl S ■ttt . ^ 
i/ijfriJX tp0)tp&.7 i?i3MC<k r> t:Sl6^^ 
U -e©^*^3 nfdi^fS7C*©7y *;bS?rS« 
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[0014] cc-e, gt£;^%^/xTf«it 

(Wt^Kfctf i^WW^afifiBJiftl 0 0 n 

&&fflm&+&&< m«\ sttw-c©^***© 

®£l£«lj-f 5 C 4 j&fliltt £ ft *. 
©KJ£#x©agK#i&u*I-£. 7"7Xv#££^#>6ift 
j£3frT£fc4Jtt^#Ji/©£Ht>tfb-c gj£#*x#^ 

©»©##»£< ft »K ^©itfetH. ffi&Lfc&l£#X©- 
4 c £«:<!: gjS^©*JfflJ»**iSi±S**ci 

*5>im£ftS. 
[0 0 15] 

2&Hra»). 0tpi»#x?S&gg. 2«*««ffl. 3«# 
XjfcgglOgSB. 4«{±«J«. 5«SI&tfxaB. 6B 

fcfe©4>«ffiO-CKl£#:*£l>5. Sfc, r 

Xj £«, ^Stt*^f©7y*;tt£S*'X?:77Xv 

#x © c i -c* *. witor , s«±k s/ y n ywmm 

(ST-SW^Kt*. gj£#X£LT->7>27X (S i 
H, :Bfi)!fX)iHeOfi6^*ffll>. 55?*A* 
^tltHei^ ©fi£#**JBlr>fc. C©*§£ 
©^J^-rt/tfXB:, .®etfeS©Hefi^7^*^£7k* 
JiH^v^/b <#3RJK*©SJ£tt«*£&> SO'^ttfi 
^ (Ag3tiftl>HelE?. ©fi^tWRr* 
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K5 £7^*JW^XiiB»6©^aEa57 £ftU KJ£#* 
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^©SfD^xS^^^^feS^X^^'Xtt^SS . 

9*>6-e*i-enffi&u sraffi2icis-orsitt.*'x© 
[o o l 9 ] c ct> #|pjce*jt,>t:a««ffi2©is& 

KS£otfX©^MS££J&J&U ^©Jh®fcSt>*'X© 
SEn*SL3 ft^i *> «c #A<#x©&£*i£^J£TS C 
£*sfigt?*£,, #HJS^Tii. Wffi¥ft#xjj5Eggi 
©«Dx £1 0 0,timk:g:5EU ttWS4©J»SD 2 » 
10"-20<imt40. £fcSl£#X?5S!g5©*gD 3 tt 
1 0~2 0 *im£L/"Cl»S. 

[0020]^lt, ^*>U£JiS*f;*©«*&^«9#» 
6»Torr~«aE©7S?*;l*ja&tf^%. 10MHz~ 

i o ogh z(D^m^mm^mmLtc^yx-7^m 

£B9fB^«SP7 tffiKI^L, S^S^i57 <£ 0 feT« 
«©J«lt««T?S(E>tf^ L rS«*ffi 2 KitS § 

its©r*-s 0 

[0021] #mw<Dmmfm&&<Dm2mmmu. m 

1 Cb) K^TJ: ^iiBS 1 *¥tf tc|BLfc-M© 
*«affi2, 2T'^fi5tO. Sa«ffi2{C»t-CSt/jNffl 

B%B-crftt!j«4 ^is^l. m<mm tmwmz 

£T'SI5**X«SS5 t JioSlffc9JR4 , 4 f|t7 
y*;V*'X?OS6^ff^t/cfe©T*f3. #SJ£**XijS 

7-7X7§W4H?ti. 4^Lfc7V*^Ar'X^ 
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T-5©T£>&„ 

[0022] *m}<DgMf$mgm<Dm3nMW&, m 

1 (c) K^TJ; tfXim 1 £S««ffi2 i^tlK 

~ct±mm o^w® 4 a £iei? utjs^^sss 5 

J&L . jWffiSB4 a {c»Ur»«K^Lfcf±«J«4 © 
fg£4S54 b £. HM3 tm®&M4 b iWK^lfc 

S 0 CCT, ffiai±W«4©TS£«J$feSgl5tt. !8ft*W 10 
tZ>n-7i~-jistU-,-cis*). ^©5Hga5©HsD 4 
1 0~2 0 umKifl. Ti^ffl^tt^ffigP7 £#o 

©2«K»j£3WdEl6#*©m>lift£. 

x i^ss 6 tc«a&s tifc? s?***xifei a^at 7 -ess 

ft K£ft L . * ©TaE*T«EH«KS«(RSiI 2 fC» 
H£J&j£-rS©-C4>*. 

[0023] WjfcOfOfcWKJaUT. 1 K»^> 

TKi&tf* ©iWtfriSiKSt JiTjfaXi* atSiSi'^He 
S*«ttttKTf5»»S«*Ci«:j:0. **fclfflt«: 20 

aidtfwasitricij&nijiiifti. t©*§£. ass 
tm&zm? z * *m>£mw£ u < Brawns* 

©*Kt#T*-3T<>. ifcliJItt^J^^^l, 

^^my -< ;i/A^©oj«i47 -f -a -c 
tt7 ^ ;i^-CB-*f© K5AK^tK-,tfiSJg^«:a 
[0024] 2«C, 02-04 tC^bfcH* 1 JUSWcS 

b. #&wfcft*jsgra*iSKTSfc»©ia^'c 30 

[0025] Mbfc^*7Xf 1 0 

ssrr 5 £ t tec. &«# 1 3 ®*tifflcimto 1 4 % 
w \ 3<D±micmmbtc^mMi 6©#4>?u 7^1115 

SSfiBWl 8*«{ftW. 8©B»rt©-HWi 

kb»« s «w» , m£(Dg.mz*>m& 1 £ & t . 

K#*Sfc» 1 ©T»ttB9SB«Wj?L 1 7 K**«Tl»S. 
*fc. S««ffi2fC#bTTSS9teffiLfcX^-in 

9 *ftbr{±mm zm-ML. wmm2 timm t 

©ffltcj&jfc$ftfcEJ6;tf*iHB5 tc. sSJiBP 1 8 Rtfg 
«S£*«UT5[6:tf*©ft!fe*88 £L-C©5tf#* 
ea&«2 0 4Sa»U-rt»5. ®C. gN&Ptttl 3£* 

1 5 £©ntc3KiSStlfcSlfflaKcBT7 
« 1 2 (c©aL.fc7 J? #JW£l£#;*©0B&*89 £ It 50 



[ o o 2 6 ] -e lt. wig^^mfef* i 5 icMmwMn 

u l<«t^7>> ; si 2 **«tttmt?jgrt 
u arF7 7 >tm 1 2 1 3 mtmm. 1 6 * 

SmifticS*! L/ fctfltT'T 7 ^ > y« 1 2 £ gift U * 
1 5©5^£«S«1 6©4M>?L1 7©IHK1» 
JSiS««ffifB««e«E-rS. tec. iflB^y*;^^ 
#xtt£g2 1 l«ffig«©^*Ji/£iifctf*** 

«tt 1 3 £*^ms{* 1 5©n©snBaiK«t&-r4£. 

«JS«K«E*a»C5 tc*-3 < wee** 

7Xvi5Mb- C©77Xv#6££PSPr£jS3*ifc 

3hfcgj£**^B. »SSffi2£{±©S4^©SJ£*'X 
iSS 5 ^ffi o T*fi«ffi 2 ttift -3 tcm 2 ©JVk>Hi& i tt 
^„ CCt. Sl£*'X©E^tt. 7y*JL-4.fiS*'X©E 
*£-gtSb<««T.S<^ST?. 0 fit. BUl2±7 

7>^fii i«ciiSfae2 2jwsai3n l H^utt^n 
-* y -#>^«©gp»*B»^3n. 

[0 027] Sfc. 77^v©«KJ:^tiSftl 

3, e acf i 5jww»3*is©t. 
^m^i 3 i 5 ^^i^fes!)©^pf 

2 3^»Sfltl,^. Mtc. IE*77X7©% 

mKm*mztzitti>. mmwi 3 ©sterna b/c^a 

^^2 4£. ±77>i/fil lT'*o-C(i5yig|51 8©*" 

i o o 2 8 ] 0 5 m3m&mitm-?< 
sa©a»!&^u. *sagggss*wtc«su^©s2 
-0 4 b fc» i mmmmi < esiRSg £ pi*-c* 
^mspi 8©«ft*«ffiirs«>©r*5. in^. 

4&f&S©AliS 1 8». *©IB»rt©H«iH*c«R 
SiWffW. «*©35H%^i»Sli&U. BrffiBSH 
mW<D<±mi 4 ©¥ffiS|5 4 a 2 fC*t b "C* 

WM4 aK#U-C|ttftKR5£UfcttW«4©«»aJ4 b 
£ . *'XitS§ 1 ©MJilffl 3 CC»«4gti4 b £ W£ 
S<fc5cc§5^^bfc«l4®3 b £r-5y#/i/#xiSS 

[0029] yac, *«w©jaaMtc*5W4^x©« 

^©«»*B. «ESlB^©ffit&^a8£5^*;l' 
Sja^©«a&*«9RCffflRXf^©^^-^ffl^© 
tt*S^®2 6*^6^0. ^^©*«S«. AaE«TX 
«AME«±©*'X^gfmbfio^^M*4*'x^»a 
T5«fe*«*ft3l«*82 7*>&ft*. MIHSt£*'X 
©«*&*R8«. *mfiWTti^5>**X#>-c2 8*» 
67^;bjT"2 9. ^*-YT^7A^3i#3 0. ^Ktt 
31. 7^;W-3 2, *Slt3 3. i-F^3 4S 



=j K$3mnS 7 tWLWs\3 8 ^ItStfc^W 
2 0 idgSS t . >#X 'J $ *#*©»■*»« 
b , S&tt**SB£ b TKlfctfxifcjjg 5 KflH&T Z>Zt 

It. ^QtWCtt^ y -5 A#X 3 9 * h V -t )V $ 

-40, 3VT77A5£He#4 1 RCWB!#4 2 *^ 

*I^X>f ><4 3*6^^77 7 AS»f 4 4 . it 
±#4 5, Sltt4 6, --KJi/#4 7RJ/ig&1#4 8 

A#*i*X#X©ift**SI«U jB^Jt**S3ELt: 
#5 lRi?IBH!#5 2*rt'l/t^5>#X#>'<2 8£ 

7 -f a,*- 2 9 tommmh. m%imm#5 2 

OT*$#. 5/7>#X*ttffl**fl«C^rt©£«<H* 
W©i^>:tfX*aS«cWJW-4IBK. &3f¥J#5 3£ 

[ 0 0 3 1 ] *fc. p»#^2 7 1*. mmz2 imwt 

-#>:/5 4tCfj|fel/. JS«CBIffl#5 5*rtl/t5'5> 

#x©h*m«B5 6k:s»lt8f«u 

-5 7S0 f fflM#5 8^t-CSS£SH-5 9tC^O, M 

7Xfl 0l*W>E*t*aiEBlT{cS!£O'rj«it*tf 9 
fl^KB, BHS#5 8. 6 0*HC, HB!*f5 3. 5 5 
£Hl »T 0-^'J-^5 4 r-^figf^ 0 - ^SfflEW 
±K«a5EL-CI«il*tT^»#«:H:, i3!CtgiIg!#5 3, 5 
5£giD, P8H#5 8, 6 0*HlvC@*BI«r*©T 

*s. sfc, «ia»a« 2 2 1*. «ranc-r«s<nn 

#6 1^0TKl6#;*{Hfl*2 0KMM*U H«# 
6 1 *H< Cir^5>#x©BSrt*»«-C*SJ:5 

[ 0 0 3 2 ] *HJ6W-Ctt. SJS^iL-C, 5^># 
Xi^y^AtfX©®-^:^^^** 5 , MCC**^ 
*l^ltlU5C i36S-C#S«t5«:, fulB£J£#X{8 
feg2 0ti, HW#6 2*^0T***'*#>-C4 3«: 
S8R3*ifc-- 7 £HBS#4 8 iOIBKSStSS 

JrC^S. C©<fc5«Cffi«-r*t£T. HR^6 2«H 

WiSiotfxtLr. ->7>#x<t-"N';3A#x&tf* 

[003 3] Sfc. B«ifBO-3ry-*>^5 4tt. JBStR 
#6 3£;frLTi'5>#'X*>'<2 8CCffilt3*lft:#4 
T7 5A^;iBS#3 0 iPH§J#3 1 £©n(CffiR3tl. 
Blffl#8 3£H<C<!:T^7>**x©SfcSi.>:. *fcn- 
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* y - # > y 5 4 rt©#x £^s?#x -eg&r£ 5 «t 5 
[ 0 0 3 4 ] m&om 1 3UfcWtc*-3 < fiSM^g 

ss6 ©£*»7 tcfcw sattMDttftgffiwi^* s 

-> 3 >T!^, ff#*4©W3&ffKJ£#xiW85£7 

«4©Jl$^5 0Mm. g|&tf^aB5<0«*2 0M 
io m, 7^#;U:tfxSS&6©II*l 00 umilt. 

#*#X©*ft**LTI,»5. C©ift=r. ^*gP7T-^ 

^xxommzm-ttimmztiz. 08 

«, MlS40ll?42O(im, 5J6#XilHB5©** 
2 0/xm, 7V'Ar;V*'Xi6gS6©ipS* 1 0 0 /LtmiL 
t, 5y*MX©l6n?:SL, C©J&^tt^a57-C 
«W4^0«clr»Ci*fiHofc. t/frU ft&HR4©Ji 
3# 2 0 y m©iS^-C kifcSUDlSIfil*: t> -> tMfr < ^!l«> 

20 t,«r*^»i«?fj-cts 0 »C, ft$J«4©/*3*S 
5 0 um©£$CCf#6ft;fcffii<fc9k2 0 |/ni(D^O 

it. *tt. ^Ifeft^Jrii, tt^«4©/l?=&2 0*/m 

[0 03 5] ^©^(C5fei^. ^y^Ai* 
X©g^**X*> 6 tt 5 J? £JB ^fc 

^X-75:^S-ii-, S^*^^bS-«ir^7>©» 

XDimm (urn) z^mLxm^tc. B 9 »«©«$* 

30 **«BB6^7 0 96J£U:©»^{C*il>'C5/7> 

<D&mmfr$> < ft* ci u . >©^«s(c ti^- y 

«»r**Ci3WIB3ti?t. iS9, ^y^A^©^RS14 
#XW. 77Xv©ltt4§iK Hof©i^fe$S 
ft-r S 1 1 i>ic , *#©tl:^«g^*S^^©tf tt7 
Vfth^&ffi- h±x^mxxtf>i,<ox. ^ y a©?« 

Ktt 1 0 ~ 3 0 %5CSST5 C i Ll>. 
[0 03 6] -et>r, iBaUKjcXil/ti/yn^*^ 
^5 >*'X?r±^t Oft^l&tf**««£ffi©ifi£K« 

x4SJS*'x©JiisK©JJi5cWK:Sgor i/ y n >»M 
©JSRfcffofc. ^JR^fr5cj;6T, SlS^xt^* 

*>yx©^«a»»&TaKisi* o rssjc t -3 *> o * 

[0 03 7] 



50 



11 

m m & «= 



I H e +H, (10%) 
m H I 2 'J ? Y)V/ft (185 m/s) 



I S IH4 , He + SIH, 
R «t* I 5cc/# (4m/ S ) 



WMtt I 1 0 0W 



[0 03 8] COMc^oT. EKWfX&l/C* 

[00391 -J, JS6#*£l/C ->7>^';^A 
"CI 0Kfc**?LfcS£#X (^'J^A: 9 0%. ->7 
> : 10%) MUc^7>©|)7 0% 

SiK^lfc. C©it£©&*J£SSi£gtt 

5%5t##?Lfc?g£*fX ("s^A: 9 7. 5%. 5/? 
>: 2. 5%) £ffit>fciS£. fltt&0fcS/?>©«^-C 

ft2nm/s?^fc. Ctt6©&m«01 OJC^U 
CCD^7 ©««|S v 7 > h ©S89TC* 

!OO4O]«±©Ct!0>6. i/vy^^'^At 
*f?TSC£fc.fc-?-C, 2^>©*J«»*£;ttBfcWe> 

irfc, ^5>#x£*^6©ffi»Cj£DTfla«fi£* 

ware* , ^ >#x©«is*Tcfft 6it« 
fc. igsccB. ^y?At-#f?i/T->7>©iftK%2~ 

2 0«©«HrtKKJ£-rftB. J$g|*ff*.S© 

[004 1 ] ;*^©&«WK£K3S^< 
IBSt©S«E»Wtc^>-clB^{c«iB-r5. 01 1 

grr-siig^u z»m& 1 3 1 5 £©m 

KSl 8££J&LT01 (c) fc^Ofc»3iat0!(£H« 
tttiTtiOk 1 MKipJ^tt^ -< ;UAF©iMDt£ 

H£ffijoL/c£>©-r-£>£„ c©«a, «riHaim*i3© 
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±M 6 4 BH— ¥B £ ft L , SLtffl 6 4 KTOPStK© 
mg« 1 6 a £ . SmS« 1 6 a <fc 9 feSil©¥tf¥* 
t£©1iffi®l 6 b££, Sl>©Jg***fffi3-e-CB5eL 
Tl> -*©mg« 1 6 a ©JfcffittfSSHfifi3 ©W 

i^^©^ffl»«M®3 btc»j£UTi»4. fi^©m 

WR 1 6 b ©±ffi«iffB{±W«4©¥ffiSP4 afcfcfiE 

u s^tsk wcffjfisufciifl©^ ^x, vmo& 

ffltt£*l»4bK:*tt£t/C»,>S. ^l/t, UfBSmffi« 
10 16a, 16b £ We* 0 fl-DjJfsaifflS*R»-C*f >f 
KSPtt6 5 £5if£L. fg#-f FSBM6 5©Tffi«¥ffi« 
©fl»H6 6£ttori,»S. fCT. *MFgW6 5© 
WMfc:-*f©F7A6 7, 6 8*Se^b. fih"7A6 
7 , 6 8 K&il Lfc"5J»ttX ^ A/J\ F ©#fa35£#M F 
a$tt B 5 ©flfffl 6 6 (CggS -tfT L> 
[0 04 2] CCt, Bl^tt^^;bAF£mffi«16b 
©¥B»4a£©IBtctt«/jN«tllBBl**b. SdBBUWf 

b £Hffi« 1 6 b©MMSI54 b £©B«*i«rjE7^3&^ 
20 #*as&6£fc»>. 5^**^8886 ©T*BP»tt 
BBBf^«S»15©dte»lcMeL-t:i»S. C©^. 
5l6^X»?Hfttt7 ■# ^A F £*« 1 6 b ©Jf 
3ft. 7y*MXBSfifil6a, 16b©r» 
£«*&;*ft. -^©F5A6 7*>6fS*©F7A6 8'v 
nT8tt7 -* ^A F 4St&*'^©?Sn^|6l£|s| CIB^- 
liOSt&C^cj^T. ^©TffiKJHWatcSffii*^ 
•TS©r-*^ 0 £fc. F5A6 7, 6 8»il!lllKS-&n 
tf, Si&*'X©*n*[Sj£at&l6j^Bj»147-f;VAF=& 
fP»5ii&C£#liJfig-C£>S„ *©fe©fta«lffi|iftl 
30 T'&S©T\ BMtJ«{c«H-«F#=&f*or*©«w« 

[ 0 0 4 3 ] E3 1 2 «. |51B*(C ^ O©oj^tt7 -* JWA F 
1, F2©39B{cjM^KJill*JBa-riC:£*JW«a 
i»©»»%^L. *fiSJSSg©S2|s«fiK«, 1Kb) 

«. -M©K^Fft*VFSW*6 9, 7 0=&»i6j$-a-r 
ESb. ■5-n-e#l©¥tT&fil(lB6 9a. 7 0 a £SsS35 

flH^^-^-ttKjtH u/cffli4 b femmm 6 9b, 70 

b t 1 . #«ttbfcffl«lB6 9 b . 

40 7 0 b Jc«iSj£HfflS* WC rmS^*ia?cf±Wfi 7 1 , 
7 2*EKTS££t>«e. F«t*6 9. 7 0©Jg 

»ffi(C?S o TUBBHSK F ^ A 6 7 , 6 8 ic«B S hfc 
^tt^ -f ^ A F 1 . F 2 ©tfr|H»*«g S if/c 4>©r 
-eUT. ffiftW«7 1. 7 2Ki«g]«li;mBE ; &EP 

ttmisi5i#r*-5©r, pi- mmam-wmttbT 

[ o o 4 4 ] a i 3 tt. mm^rMmm^r 
so si. s 2 <mmt,c&wmitmm%B!8.ir ztt t^m 
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&§at©fi«**u *mmm.<>>mmmz, mi 
sua, sraaoBTOtt*^-^--**** u WW 

%¥ffigP*W-r^mS#7 34. lfc£m«#7 3©& 

&WL Ufc-^CDSjmffift 7 4, 754 ?«88&1fl£ 
U BUI3i«ffi#7 3 ©^ws-tt©«#HH 7 3 a, 7 

3 b tmmmt 1 4 o^oMmi 4 ascfsns*7 

5©5fe«©*«B7 5 a U MK£«S# 

7 3 (D-mwmUt-UW&Wl 4<D¥Wi$lCftLrWrM 10 
■B»CtWlc«S 1 SIM"* £S& 
#7 3®MPPffig|5tSimeft7 5©¥ffigP(C*fbr9r 
j0Ml*»T-c¥fT fCffigS 2 £ieLfcfc©-e*>£„ £ 
C-C. ft£ttl«ft7 4. 7 5 4&SSS1. S2©ffl 
j&Sfia&tfXSB 5 4 % *} . £M©{*7 3 ©&«lffi 7 3 

a, 7 3 b<bSJ^g»7 4, 75©MI74a, 7 5 
a©M#75*&;W!/aitt86£&*. -etT. «fll£m 
ffi&7 3 <£ffl5ftiftttE£Effln L . HJSffi# 7 4,75 
HSSttU ±fte<*7 3©3BM^5XvfS£«*P 
2>«3ftS. *'fc. 3££S1. S2fcHttK*fc*H/T 20 

[0 04 5]@14B. Et,^ffi^©B(6*WTSSSS 
©«iiR:aiK»{cSMi%»)W* c 4#i>rtB&gg©g 
WfcwU ;ftffl»«©S*ffl$«. HI. CO K^bfc 

**{*7 6©¥iB»7 7tcBBnufl.o»3piH»7 7 
fc»t/C*ft«C«»Lfc* U » HK©Kfc#*tHS5 4 
?y**^«K6*R¥tf{C«flEU. ¥ffi§P7 7CC*t 30 
ITWIBitllCTWaW S L fc 6 ©r * 

i«B 6 4 CC i o t 9m S *ifc**:/U vf&TQ ©S/h 
Xn^£T?»^«K:7 6 a, 7 6b, 7 6 ci 

fcfu -^76a476b l9{cXB&A«E€EPtt]L 
T. 75?*JU^aS86©3|tffi»7 7 KHDL-A:»»0 

fcvy*^**Xi&saSS4^ffig|J7 7<DMZ$itlT$tc 40 
SlS^ifct^aiL. *©£*»7©T*^a«JW&K 
StiS. £©»£. 8*S£««:/n3*#7 6£*tB 
*Wtc3FtT««SH*SCitr. S«S©At^ffiS(ciS 

[ 0 0 4 6 ] 0 1 5 B. H 1 4 ictnLtckmmm<Dn& 

?U **#7 6£30f\&{CffiUfc»J6©fc©r*D. 
»M^O»>*t7 8. 7 9, 8 0-Cn%b-Cl>&. 
Si. HSUj:l>#. ft«B^nj?f*7 8, 7 9, 8 0 

b, *n*n««»«:i6iiLTt>*. 4&K§a©Aii 
jwittitEiGiai'r*a*t. s»a©s«ffi^ci7i't**7 so 
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8, 7 9, 8 0OSJ63tf^jia85Si^5y#^3tf^ilEB 

7*#8 0tc^?&fl9&Lr-sa«BHSIt*m», *© 
»*fr/n » ^{*8 0 ©#X^*jh»r&©T*W© 

®B^n * 7 9 K#x«m*gi§&u -©small 

«f9tl>9J:9K. &Hfii:/n » *(Fc©JiSgteJW 

&<Tfe*iB8l©fiW3inij«6r*s. fflU HJS©*j- 

* c £ w>. *©ft©««tt«lieBtt-c 
*S©"C. H-flWEKttH-|f#*«Lr-e©ttiBB* 

[0 04 7] 

[ mW<D®3& ] ELttC L r S*«B!©iSffi*T-C© 7 
i/*;WC V DffitcJ: 4 j«toSltSffiSZW©S«K «t*i 

b. jp5^#>w&s««£. dm 

M«££#StU ^£ffi©*(cBBBJ«7cJR**tofiO& 

ga^-fiojfs ©an^stta/*©***^ u fctt 

«r. ^5Xv*tfiHSr||£3ftfc»TorrH»«E© 

wm<o»a&mMi-rar>3 o o°c«T©®fifi-e^ 

5? * Jl«B±#^»Bf rSBII-r 5Ci =6««W L . *©» 

m^ta*-ci'7x^ j t>t9©^a*Kf±L. smw-*^ 

[0048] c©^(c m**m&ii*<Dffln.-mK. 
ft v xmj3ftx\tmt)ft^mtmic®m a *> c 1 5c «t 

[ 0 0 4 9 ] *fc. SrE^^^FrStt^r-^bTS 
[Hffi©iBWj:S8a] 

[HI] *»H©)iS^a©»*«llS4^-rJB3IHr* 
D. Ca) ttR£#X«£7y#JV:tf*«*WK£ijiES 
iir-fe©S«*ffi(CB£RT4J#^. Cb) ttSlS^^* 
4 5 ^*^*'x^ Wic^?t $ iiT|HiB#{cz:ft©S« 
*ffiKj£Jg-rS*§£. CO BSl£**xffi4 5> ; *Jl/**x 
S*^ft«:^jifs$-&T-ft©«»ffi{C)?£K-r5ii^€r 



(9) 

15 

[03] HD<S5P©ffiA»fffi0T'*S„ 

[04] m3(ommomzWimm^i>. 

[06] i3x(om&&mmkz^-?Emm-e$>z. 
[07 ] mmu'xwLt 7zsu&tfmz¥ftcc&m# 

[08] isic<{±^«^ai< ofc«^oj&(i0T*^ o 
[09] 7-^ ip<D^ >)?&t im<r>m^tt 

[010] ^>#*£^y^AT-ft5RLfci*£iCteW 

[0in -f jiAcomwitmmtttimtzm 

g©ga5»rffi0~C&£ < , 

[0 1 2 ] mc < -feowstt-? -f jiAommicmmic 20 

£S!^fc^TSgg©f?Mfrffi0T-&s o 
[013] rfecD««©«ffiic|SIBf{<:3$^W{e:fiR)«T^ 

[014] *M1I©*®©»cgi&&!jK:j£g-r£Sg 

[015] pic < n>T^m<Dmmm&(ommimmT 

[ft^DS^] 

s , si, s 2 as 

F , F 1 , F 2 -f ;b A 30 

1 ij'Zim 

2 »?fftffi 

3 MH 

3 a Wr M 

3 b «!4ffi 

4 ft^JS 

4 a ¥ffiS|5 

4 b 

5 SJ£#*S!E8S 

6 40 

7 <&ffi®l 

9 7y*;tt^**xoi|gfg 
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10 El*7Xf 

1 1 i77>y« 

12 T^7>^fi 

13 ^mft 

14 ffi&ft 

1 5 tb<l>«g& 

16 SM 

17 iWWL 

18 (SUSP 

1 9 X-x— !f- 

2 0 SJ£*'^#^g 

2 1 ^^Jl^*'**!^ 
2 2 
2 3 

2 4, 2 5 %»£ 

2 6 ^-S?ffl^X©#tt&*a 

2 7 St^S 

2 8 i^>#X#>^ 

29, 32, 40, 57 y j 

30, 37, 4 1, 44, 50 9 A 77 7 A5£|I3SI# 

3 1, 42, 48, 52, 53, 55, 5 8, 60, 6 
1, 6 2, 6 3 HB!# 

33, 38, 46, 59 

34, 4 7 =.-M*F 

3 5, 4 5, 5 1 i£lh# 

3 6, 3 9 MJ>)AWr^ 

4 3 *3R#***>^ 

4 9 ^***^*">-^ 

5 4 a-^>;-*>7- 

56 &m^. 

6 4 ±S 

6 5 tf^FSPtt 

6 6 msm 

6 7, 6 8 F^A 

6 9, 7 0 

7 1,72 i±VM 

73 imsft 
74, 75 wmm 
7 6 me^a 5 

76a, 76b, 76c /J^O ? tf 
7 7 ¥ffiSP 

7 8, 7 9, 80 nfe7v v t>W 




[013] 



[014] 



